We use National Longitudinal Survey of Youth 1979 (NLSY79) data and a counterfactual approach to test the macro-level implications of cultural reproduction and cultural mobility theory. Our counterfactual analyses show that the observed socioeconomic gradient in children's educational attainment in the NLSY79 data would be smaller if cultural capital was more equally distributed between children whose parents are of low socioeconomic status (SES) and those whose parents are of high SES. They also show that hypothetically increasing cultural capital among low-SES parents would lead to a larger reduction in the socioeconomic gradient in educational attainment than reducing it among high-SES parents. These findings are consistent with cultural mobility theory (which argues that low-SES children have a higher return to cultural capital than high-SES children) but not with cultural reproduction theory (which argues that low-SES children have a lower return to cultural capital). Our analysis contributes to existing research by demonstrating that the unequal distribution of cultural capital shapes educational inequality at the macro level.
R
ESEARCH on educational inequality documents a high level of intergenerational persistence in educational outcomes. Among the different theories proposed to explain this persistence, Bourdieu's theory of cultural reproduction is one of the most influential (Bourdieu 1977a (Bourdieu , 1984 Bourdieu and Passeron 1990) . Bourdieu argued that those in advantaged socioeconomic positions transmit cultural capital (familiarity with high-status cultural signals) to their children, who in turn convert this capital into educational and socioeconomic success. As a consequence, cultural capital is assumed to be a key mechanism through which educational inequality is maintained.
But what do we know about the role of cultural capital in shaping educational inequality? Not much, we argue in this article, and this is an important limitation given the prominent position of the theory of cultural reproduction in existing research. Most research focuses on estimating the direct effect of cultural capital on educational success and reports that possessing more cultural capital leads to more success (typically measured by academic achievement or educational attainment; this literature is reviewed by Jaeger and Breen [2016] , Kingston [2001] , Sullivan [2002] , and van de Werfhorst [2010] ). However, although this research shows that cultural capital affects educational success at the micro level, it does not address the extent to which cultural capital shapes educational inequality at the macro level. Results from other research can be used to make predictions about the role of cultural capital in shaping educational inequality. First, parents transmit cultural capital to their children (Jaeger and Breen 2016; Kraaykamp and van Eijck 2010; Yaish and Katz-Gerro 2012) . Second, parents of high socioeconomic status (SES) transmit more cultural capital than those of low SES, thereby leading to an SES gradient in children's cultural capital (Lareau 2003; Roksa and Potter 2011; Weininger, Lareau, and Conley 2015) . Third, children's cultural capital has a positive effect on their educational success (Gaddis 2013; Jaeger 2011) . Despite being indirect, these pieces of evidence suggest that cultural capital shapes educational inequality at the macro level.
In this article, we provide new and direct evidence on the extent to which cultural capital shapes educational inequality at the macro level. We draw on Bourdieu's (1977a Bourdieu's ( , 1984 theory of cultural reproduction (CR) and on DiMaggio's (1982) theory of cultural mobility (CM) to conceptualize how an SES gradient in parents' cultural capital inputs in children, and an SES gradient in the return to cultural capital, would affect the socioeconomic gradient in children's educational attainment. We move beyond traditional mediation analysis (which analyzes how much of the direct association between parents' SES and children's educational attainment at the micro level is mediated by cultural capital) and use a counterfactual approach. The key benefit of the counterfactual approach is that we can analyze the role of cultural capital in shaping educational inequality at the macro level. We ask the following: To what extent does the socioeconomic gradient in children's educational attainment (which we measure by using the difference in the years of schooling that high-and low-SES children complete) depend on parents' cultural capital inputs in children, and how would this gradient change if high-and low-SES parents provided different cultural capital inputs? The counterfactual approach allows us to compare the predicted outcomes of the CR and CM theory and offers three analytical advantages.
First, the counterfactual approach allows us to address the consequences for children's educational attainment of parents' differential cultural capital inputs at the macro (or population) level. This means that we may analyze the effect of the unequal provision of, and return to, cultural capital inputs in the parent generation on overall educational inequality in the child generation. This question is at the core of the CR and CM theories but has not been addressed directly in previous research.
Second, the counterfactual approach provides a framework for analyzing the intensity of the unequal provision of cultural capital because we can study how marginal changes in parents' cultural capital inputs would affect the socioeconomic gradient in children's educational attainment. For example, what would happen if high-and low-SES parents, or parents who provide high or low cultural capital inputs, changed their cultural capital inputs? We propose several counterfactual scenarios and evaluate the empirical consequences of the CR and CM theory at the macro level. According to the CR theory, low-SES children benefit less from their cultural capital than high-SES children because they tend to be in schooling environments that do not reward cultural capital. In our counterfactual approach, this asymmetry in the return to cultural capital implies that a marginal increase in cultural capital inputs among low-SES parents would lead to a smaller reduction in the socioeconomic gradient in educational attainment than a marginal decrease among high-SES parents. By contrast, in the CM theory, cultural capital is assumed to benefit high-and low-SES children equally (i.e., there is no asymmetry) or to benefit low-SES children more than high-SES children. The implication of the CM theory is then that a marginal increase in cultural capital inputs among low-SES parents would have the same (or a stronger) equalizing effect in the population than a marginal reduction among high-SES parents.
Third, we may use the counterfactual approach to analyze how (in addition to the differences in educational inequality implied by the CR and CM theories) changes in the socioeconomic gradient in cultural capital inputs originating from other trends (for example, changes in cultural hierarchies [Fishman and Lizardo 2013] , rising income inequality [Lancee and van de Werfhorst 2012] , and policy interventions [Kisida, Green, and Bowen 2014; Nagel, Damen, and Haanstra 2010] ) would affect educational inequality. This means that the counterfactual approach can be used to compare the outcomes of theories, trends, or policies that change the composition of cultural capital in the population.
Our empirical analysis is based on data from the National Longitudinal Survey of Youth 1979 (NLSY79) and its Child and Young Adult (CYA) supplement. The NLSY79 provides longitudinal data on cultural capital, which enables us to construct a summary measure of parents' cultural capital inputs in children throughout childhood (ages 0-14 years). We use endogenous switching regression to model the likelihood that parents belong to a group that provides high cultural capital inputs or to a group that provides low inputs, and we compare factual and counterfactual predictions of children's educational attainment within each group.
Our empirical analysis shows that factual differences in cultural capital inputs between high-and low-SES parents lead to a nontrivial socioeconomic gradient in children's educational attainment (we estimate this gradient to be around 1.3 years of schooling). When we compare the outcomes of the CR and CM theories in our counterfactual approach, we find that a scenario in which we increase cultural capital inputs among low-SES parents (who also provide low cultural capital inputs) would lead to a significantly larger reduction in the socioeconomic gradient in educational attainment compared to a scenario in which we reduce cultural capital inputs among high-SES parents (who also provide high inputs). These results do not fit the predictions from the CR theory but are broadly consistent with the CM theory, arguing that the return to cultural capital is higher for low-SES children than for high-SES children.
Theoretical Background
This section presents our theoretical framework. We begin by introducing Bourdieu's theory of cultural reproduction, including the concept of cultural capital and its role in creating educational inequality. We then present DiMaggio's theory of cultural mobility and describe ways in which cultural capital may operate differently in high-and low-SES families and schooling environments. We end the section by presenting a simple counterfactual model that we use to develop a set of empirical hypotheses.
The Concept of Cultural Capital Bourdieu (1977b Bourdieu ( , 1984 Bourdieu ( , 1986 defined cultural capital as familiarity with the highstatus cultural codes that exist in a society. He argued that cultural capital is a resource that is equivalent to economic resources (referred to as economic capital) and social networks (referred to as social capital). Cultural capital is possessed by families and individuals and is transmitted from parents to children through investments and socialization. Cultural capital may also be acquired outside the family of origin (for example, via peers or social networks [Bourdieu 1984; Lizardo 2006] ).
Being a form of capital, cultural capital can be exchanged for other economic and social assets. Based on Bourdieu, Lamont and Lareau (1988:156) define cultural capital, and its function, as "(. . . ) institutionalized, i.e., widely shared, high status cultural signals (attitudes, preferences, formal knowledge, behaviors, goals, and credentials) used for social and cultural exclusion." This definition highlights that cultural capital can be converted into other types of capital and that it is a positional good, which can be used to exclude others from positions of material or symbolic advantage. Treating cultural capital as a positional good is important in this article, as we analyze how hypothetically changing the distribution of cultural capital in the population (which might change the relative value of cultural capital) would affect educational inequality.
Cultural Reproduction Theory
We now present Bourdieu's cultural reproduction (CR) theory. According to Bourdieu, cultural capital exists in an embodied state (linguistic competence, taste, cultural knowledge, etc.), an objectified state (cultural goods, art, books, etc.), and an institutionalized state (educational credentials) (Bourdieu 1977b (Bourdieu , 1986 Bourdieu and Passeron 1990) . It contributes to educational inequality in all three states. Parents transmit cultural capital to children either by actively transmitting cultural capital or by unintentionally exposing children to objectified and embodied cultural capital in the home (Kraaykamp and van Eijck 2010; Lareau 2003) . The relative importance of parents' active investments in transmitting cultural capital as opposed to passive exposure is not clear in Bourdieu's writings (Jaeger and Breen 2016) , and in this article, we use the term cultural capital inputs to capture the joint outcome of both processes. Children internalize parents' cultural capital, which becomes embodied cultural capital and an integral part of their dispositions and behaviors.
Bourdieu argues that cultural capital is a key mechanism through which educational inequality is preserved. Society is comprised of different fields (that is, arenas in which different types of capital have different value [Bourdieu 1986] ). The field of education is an important subfield, and it is biased toward ascribing positive qualities onto those who possess cultural capital. This bias arises from cultural capital unintentionally being associated with membership of elite-status groups, and it results in those possessing it receiving favorable treatment by teachers and being more successful in the educational system. As a consequence, in the CR theory, cultural capital enhances educational inequality because high-SES parents possess more cultural capital than low-SES parents, they transmit more of it to their children, and their children are more likely to be in schooling environments that recognize and reward cultural capital.
Cultural Mobility Theory
DiMaggio's (1982) cultural mobility (CM) theory challenges Bourdieu's CR theory by arguing that a gradual erosion of the traditional status order means that the link between cultural capital and membership in elite-status groups is much weaker than it used to be (Daloz 2013; Lizardo and Skiles 2015) . This means that cultural capital, which is a signal of familiarity with high-status culture but is no longer a signal of membership in a high-status group (as in the CR theory), may benefit highand low-SES children equally. The consequence of this argument is that educational inequality arises from a socioeconomic gradient in parents' cultural capital inputs in children rather than from a socioeconomic gradient in the return to cultural capital (in the CR theory, the return to cultural capital is assumed to be higher for high-SES children than for low-SES children). Moreover, according to the CM theory, the return to cultural capital may in fact be higher for low-SES children than for high-SES children because the schooling environments that low-SES children inhabit tend to have less cultural capital and, if possessed, it is easier for children who possess cultural capital to convert it into educational success (Andersen and Jaeger 2015; Aschaffenburg and Maas 1997; Dumais 2006) . The CM theory thus argues that the value of cultural capital as a positional good is higher for low-SES students than for high-SES students. Overall, the predictions from the CM theory contrast with those from the CR theory, and in the next section, we use our counterfactual approach to address the implications of each theory for educational inequality.
Hypotheses
We now propose a simple conceptual framework that enables us to compare the predictions of the CR and CM theories. The main benefit of this framework is that we may distinguish different mechanisms through which cultural capital affects educational inequality in the population. Our model builds on three assumptions. First, we assume that parents belong to one of two SES groups: high or low. 1 Second, we assume that parents belong to one of two states with regard to their cultural capital inputs in children: a high-input state or a low-input state. Third, we assume that parents in the high-SES group are more likely to belong to the high-input state than to the low-input state, thereby leading to a socioeconomic gradient in cultural capital inputs. The last assumption has strong empirical backing in existing research (Kraaykamp and van Eijck 2010; Yaish and Katz-Gerro 2012) and is also supported by our NLSY79 data. Based on these assumptions, we may use empirical data to estimate the actual SES gradient in children's educational attainment and to analyze how this gradient would change if parents' cultural capital inputs were distributed differently in the population. We now summarize the predictions from the CR and CM theories.
The CR theory predicts that the socioeconomic gradient in children's educational attainment would be smaller than it actually is if cultural capital inputs were more equally distributed between high-and low-SES parents. Moreover, given that low-SES children are assumed to benefit less from their cultural capital than high-SES children, the CR theory predicts that a marginal increase in cultural capital inputs among low-SES parents would lead to a smaller reduction in educational inequality than a marginal decrease among high-SES parents. This is our first hypothesis (H1).
The CM theory predicts (as does the CR theory) that a more equal distribution of cultural capital in the population would lead to lower educational inequality. However, it differs from the CR theory by arguing that cultural capital yields the same or a higher return for low-SES children because these children tend to be in schooling environments in which cultural capital is more valuable. Based on these arguments, we propose two hypotheses. The first hypothesis (H2a) is that a marginal increase in cultural capital inputs among low-SES parents would lead to the same reduction in overall educational inequality as a marginal decrease among high-SES parents. This hypothesis assumes that the return to cultural capital has no socioeconomic gradient. The second hypothesis (H2b) is that a marginal increase in cultural capital inputs among low-SES parents would lead to a larger reduction in educational inequality than a marginal decrease among high-SES parents. This hypothesis assumes that the return to cultural capital is higher for low-SES children than for high-SES children. To test the implications of the CM and CR theories, we specify three counterfactual scenarios that examine how changing parents' cultural capital inputs affects educational inequality at the population level.
Scenario A: Equalization from below. In this scenario, we address the populationlevel outcomes of increasing cultural capital inputs among low-SES parents who provide low cultural capital inputs. Specifically, this scenario evaluates the extent to which a hypothetical marginal increase in low-SES and low-input parents' inputs would affect the SES gradient in children's years of completed schooling (while holding all other parental inputs constant). Substantively, in this scenario, we assess what would happen if a marginal fraction of parents in the most disadvantaged (i.e., low-SES and low-input) group changed their cultural capital inputs from low to high. Combined with the scenario presented next, we use Scenario A to compare the predictions of the CR and CM theories.
Scenario B: Equalization from above. In this scenario, we address the populationlevel outcomes of decreasing (rather than increasing) parents' cultural capital inputs. In contrast to Scenario A, this scenario evaluates the effect of a marginal decrease in high-SES and high-input parents' cultural capital inputs (while holding all other parental inputs constant). Substantively, in this scenario, we assess what would happen if a marginal fraction of parents in the most advantaged group (high-SES and high-input parents) reduced their inputs from high to low. As explained above, the CR theory predicts that Scenario A would lead to a smaller decrease in the observed socioeconomic gradient in educational attainment than Scenario B (H1), whereas the CM theory predicts that Scenarios A and B would lead to the same (H2a) or to a larger (H2b) reduction in educational inequality.
We recognize that a scenario that decreases cultural capital inputs among the most advantaged group is probably not very realistic. Nonetheless, we use it here to analyze the impact of changing cultural capital inputs on educational inequality at the population level, and moreover, we notice that it is logically equivalent to analyzing whether an increase in cultural capital inputs among the most advantaged group would lead to as large of an increase in educational inequality as the implied decrease in Scenario B.
Scenario C: Equalization by universal intervention. In this scenario, we address the population-level outcomes of a marginal increase in cultural capital inputs among all parents-irrespective of SES-who provide low cultural capital inputs (while holding all other parental inputs constant). We include this scenario to study a hypothetical intervention that targets all low-input parents irrespective of SES (we also compare results with those we find for Scenarios A and B). We expect this scenario to lead to a reduction in educational inequality because low-SES parents on average provide lower cultural capital inputs than high-SES parents, and as a consequence, their children are particularly likely to benefit from higher cultural capital inputs.
Data and Methods

Sample
Our empirical analysis is based on data from the National Longitudinal Survey of Youth 1979 (NLSY79) and its Child and Young Adult (CYA) supplement. The NLSY79 is a national sample of 12,686 individuals aged 14 to 22 years in 1979. These individuals have been surveyed annually through 1994 and biennially through 2012. The CYA supplement is a separate survey of all children born to female respondents in the NLSY79 collected biennially from 1986 through 2012. As of 2012, the CYA supplement has covered about 11,500 children born to about 5,000 mothers. Combining these two surveys provides us with longitudinal information on (a) the life courses of NLSY79 women who eventually become mothers, (b) the cultural capital that mothers possess and transmit to their children, and (c) the educational attainment of these children as they transition into adulthood.
We restrict our analytical sample in two ways. First, because our outcome variable is educational attainment, we restrict the sample to the 5,974 CYA participants who were at least 25 years of age at the time of interview. Second, we omit participants with systematic missing responses on the variables included in the analysis. 2 The resulting analytical sample comprises 2,986 children born between 1975 and 1987 to 1,965 mothers. This sample is not representative of children born between 1975 and 1987 but rather of children born in this period to mothers who themselves were born between 1957 and 1965. Analyses not reported here show that compared to all children born to NLSY79 mothers, those born between 1975 and 1987 are somewhat more socially disadvantaged (detailed information available upon request). To address sample selection, we combine the sampling weight provided in the CYA with a weight that we construct based on the inverse probability of being included in the final analytical sample. 3 Moreover, we correct standard errors for the clustering of children within mothers. Table 1 shows descriptive statistics for all variables included in the analysis. Note: Combined weight applied (weight provided in CYA multiplied with the inverse probability of being in the sample conditional on race, gender, number of siblings, mother's birth year, offspring's birth year, and family income averaged over childhood from 0 through 15 years of age). a Effective sample size is calculated as Gg/(1+(g-1)ρ), where "G" is the number of mothers, "g" is the average number of children per mother, and "ρ" is the intraclass correlation computed from an empty variance components model.
Dependent Variable
Our dependent variable is CYA children's completed years of schooling. Because we have multiple measures of this variable for most children, we use the highest number ever reported.
Cultural Capital Inputs
There are ongoing discussions about how to best measure cultural capital. We use a range of empirical indicators that have all been used in previous research to capture different aspects of cultural capital. We use these indicators to construct a summary scale that captures parents' overall cultural capital inputs in each of their children throughout childhood. Table 2 groups the empirical indicators into three age groups: 0 to 5, 6 to 9, and 10 to 14 years. The first aspect of cultural capital is familiarity with legitimate culture (Aschaffenburg and Maas 1997; DiMaggio 1982), which we capture with three indicators measuring how often the child is taken for an outing, to a museum, and to a theatre and/or music performance. The second aspect is reading (de Graaf, de Graaf, and Kraaykamp 2000; Gaddis 2013), which we capture with three indicators measuring whether the child has more than 10 and more than 20 books and how often the mother reads to the child. The third aspect is extracurricular activities (Covay and Carbonaro 2010; Kaufman and Gabler 2004; Lareau 2003) , which we capture with three indicators measuring whether there is a musical instrument in the home that the child can use, whether parents encourage hobbies, and whether the child attends special lessons or extracurricular activities. The fourth aspect is cultural communication (Georg 2004; Lee and Bowen 2006; Tramonte and Willms 2010) , which we capture with a single indicator measuring how often the child discusses television (TV) programs with parents. We construct the summary scale of parents' cultural capital inputs using a two-step principal component analysis (PCA). 4 PCA is a methodology that uses the covariance between the different cultural capital indicators to identify a latent variable that summarizes overall cultural capital inputs. In the first step, we perform a PCA on the cultural capital indicators for each age group separately and retain the first principal component (PC) from each group. This procedure yields three variables that summarize cultural capital inputs in each age group. In the second step, we perform a PCA on the retained PCs from each age group and retain the first PC from this analysis. 5 The PC from the second step is our summary indicator of parents' cultural capital inputs in children throughout childhood (age 0-14 years), with higher values indicating higher inputs. In the empirical analysis, we divide parents into two equally sized groups (cut at the median of the summary indicator) that capture low and high cultural capital inputs. This coding scheme is consistent with our counterfactual setup, which treats parents as belonging to either a low-or high-input group. 6 
Parental SES
We construct a summary scale that captures parents' SES. As with cultural capital, we use multiple indicators and PCA to construct this scale. Specifically, we retain the first PC from a PCA that includes the following indicators: annual family income averaged over childhood (from age 0 through 15 years), highest socioeconomic position ever reported by a parent (Duncan Socioeconomic Index [SEI]), and mother's year of completed schooling. We treat this PC (which accounts for 51 percent of the total variance in the items) as a summary scale of parents' SES. As was also the case with the indicator of cultural capital, we split this variable into two equally sized groups (cut at the median) to capture low-and high-SES parents.
Control Variables
We include a set of control variables, including mother's marital status (dummy for intact family), number of siblings, race, and gender. Because the CYA sample covers children who are born at different times to mothers who are born at different times, we also control for the year of birth of both the child and mother. In addition to these control variables, our statistical models also include two variables that are assumed to affect children's educational attainment only via parents' cultural capital inputs. These variables are required for identifying our statistical models and are known as "exclusion restrictions" (see further details in the online supplement). We use two variables that capture different aspects of the mother's own family background and that we argue are informative about mothers' later parenting style and appreciation of cultural capital (Mare 2011; Roksa and Potter 2011) .
The first variable is maternal grandparents' highest years of completed schooling. The rationale for including this variable is that we expect it to capture some aspects of the cultural environment in which the mother grew up and that shaped her cultural preferences and cultural capital (Kraaykamp and van Eijck 2010) . As research on multigenerational effects shows no direct effect of grandparents' attainment on grandchildren's attainment (other than that going through parents' attainment [e.g., Warren and Hauser 1997]), we expect this variable to affect children's educational attainment via the parents' cultural capital inputs (net of the other covariates in the model, including parental SES and sociodemographic characteristics).
The second variable is the mother's self-report of how many years of schooling she expected to complete (measured between age 14 and 21 years). The rationale for including this variable is that among mothers from similar family backgrounds and with similar sociodemographic characteristics, educational expectations may feed into the cultural rearing environments that mothers eventually provide for their own children (Lareau 2003) . This would be the case if these expectations come to guide--in an embodied form--not only the achievement goals that a mother sets for her children but also the means though which she expects to complete these goals-in this case, cultural capital.
Methodological Design
Our empirical framework consists of two interlinked components. The first component is a model that estimates factual and counterfactual distributions of children's educational attainment using the NLSY79 and CYA data. We use endogenous switching regression models (ESRMs) for this purpose. The second component is a counterfactual analysis in which, building on the predictions from the ESRMs, we calculate the socioeconomic gradient in children's educational attainment under 
each of the three hypothetical scenarios that we propose. We are mainly interested in the second component because it provides the empirical basis for analyzing how hypothetical changes in cultural capital inputs would affect overall educational inequality. As a consequence, we provide a nontechnical presentation of the ESRM in the main text and relegate technical details to the online supplement. The ESRM considers two outcomes jointly: (1) the likelihood that high-and low-SES parents belong to the high-and low-cultural capital input state and (2) the effect of being in the high-and low-cultural capital input state on children's educational attainment (Heckman 1990; Maddala 1983; Mare and Winship 1988) . We use the ESRM to make counterfactual predictions of how much education children from different SES backgrounds would have completed if they had been exposed to a different cultural capital input state (high or low) than the one they were exposed to. We provide an overview of the relevant predictions from the ESRMs in Table 3 and provide formulae for deriving these predictions in the online supplement.
Cell A in Table 3 captures the expected years of completed schooling for children whose parents belong to the group that provides low cultural capital inputs. This expectation is observed in the data (i.e., it is factual). By contrast, cell B captures the expected years of completed schooling that children who were exposed to the low-input state would have had if they had been exposed to the high-input state instead. This expectation is counterfactual. By the same logic, cell D captures the factual years of completed schooling for children who were exposed to the high-input state, whereas cell C captures the expected years of schooling had they been exposed to the low-input state instead.
We use the predictions from the ESRMs to calculate children's expected years of completed schooling under different assumptions about the distribution of cultural capital inputs in the population (as described in scenarios A-C). This approach enables us to evaluate the predictions of the CR and CM theories. We conduct the analyses separately for high-and low-SES parents in order to assess the consequences of each scenario for socioeconomic gradients in children's educational attainment.
Results
This section presents the main empirical results. We do not discuss results from the ESRMs in this section (we do this in the online supplement) but instead focus on the factual and counterfactual predictions from the ESRMs that we use to evaluate the CR and CM theories. We use the ESRMs to calculate empirical predictions of children's factual and counterfactual educational attainment in the low-and high-SES groups, respectively. We then use these predictions to test the hypotheses that follow from the CR and CM theories regarding the socioeconomic gradient in children's educational attainment. Table 4 uses the empirical estimates from the ESRMs to predict the average years of completed schooling for children whose parents belong to the high and low (factual and counterfactual) cultural capital input states, respectively. This means that the numbers in the table are our empirical estimates of the different cells in Table 3 . Panel A shows factual and counterfactual outcomes for children of low-SES parents in the low-and high-input states (and the outcome for all low-SES parents). It shows that the average years of completed schooling among children whose parents were in the low-input state was 12.3. This is the factual outcome in the low-input state (cf. cell A in Table 3 ). However, based on our ESRMs, we calculate that if these (low-SES) parents had instead been in the high-input state (cell B in Table 3 ), their children would on average have completed 15.4 years of schooling (i.e., a difference of 3.1 years). Similarly, our model predicts that children of low-SES parents in the high-input state on average complete 12.9 years of schooling (cell D) but would have completed 10.1 years if their parents had instead been in the low-input state (cell C) (i.e., a difference of 2.8 years). This result means that holding other factors constant, hypothetically reallocating low-SES parents from the low-input state to the high-input state (and vice versa) would lead to a nontrivial increase (decrease) in their children's educational attainment.
Panel B in Table 4 summarizes the corresponding predictions for high-SES parents. We find a similar pattern for those who belong to the low-input state: Reallocating these parents to the high-input state would lead to a significant increase in their children's educational attainment, approximately 3.2 years of schooling. Furthermore, reallocating high-SES parents from the high-input state to the low-input state would lead to only a small decrease in their children's educational attainment, approximately 0.8 years of schooling. Thus, the results presented in Table 4 illustrate that, within SES groups, reallocating parents to the counterfactual cultural capital input state would have a nontrivial effect on their children's educational attainment.
The results in Table 4 are broadly consistent with the CM theory in that the average effect of cultural capital on educational attainment, which is summarized in the final row of each panel in the table, is almost twice as large for the low-SES group (3.0) as for the high-SES group (1.6). Although this average difference is not statistically significant at a 5 percent level, it conceals an underlying asymmetry in the return to cultural capital that previous research has not demonstrated. As shown in the final column in Panel B, children of high-SES and low-input parents would benefit from high cultural capital inputs to the same extent as all low-SES children Note: Average adjusted prediction refers to the average of the predictions for each combination of values on the explanatory variables. Standard errors (SEs) are estimated by using the bootstrap with 1,000 replications. † p ≤ 0.01 (two-tailed tests).
(i.e., their expected years of completed schooling would increase by roughly 3 years if they were exposed to the high-input state instead). By contrast, reallocating children from the (factual) high-SES and high-input group to the (counterfactual) high-SES and low-input group would only decrease the average years of completed schooling by roughly 0.8 years. This means that for this group, the "penalty" for being reallocated to the low-input state is much lower than for the other groups. The differences between the latter group's estimate and the other groups' estimates are all statistically significant at a 5 percent level. We return to this asymmetry below and analyze its implications for educational inequality at the population level.
To evaluate how hypothetical changes in cultural capital inputs between SES groups would affect educational inequality in the population, in Table 5 , we present the consequences entailed by Scenarios A, B, and C. The CR theory (H1) predicts that increasing cultural capital inputs among low-SES parents (Scenario A) would lead to a smaller reduction in the socioeconomic gradient in children's educational attainment than reducing inputs among high-SES parents (Scenario B). By contrast, the CM theory predicts that the reduction in educational inequality would be identical in both scenarios (H2a) or would be higher in Scenario A than in Scenario B (H2b). Table 5 summarizes two sets of empirical results: estimates of the marginal effect of reallocating parents from one input state to another on the socioeconomic gradient in children's educational attainment under each counterfactual scenario (left side) and the resulting predicted years of schooling for low-and high-SES children under each scenario (right side).
Under Scenario A (equalization from below), we find that hypothetically increasing the share of low-SES parents that provides low cultural capital inputs (to instead provide high inputs) by 1 percentage point would reduce the socioeconomic gradient in children's educational attainment by 0.02 years of schooling Note: Standard errors are in parentheses. a The marginal effect of a change of 1 percentage point in parents' cultural capital input on the SES gradient in children's educational attainment is shown. b Standard errors are estimated by using the bootstrap with 1,000 replications. * p ≤ 0.10, † p ≤ 0.01 (two-tailed tests).
(the estimate of the marginal effect is statistically significant at p ≤ 0.01). The table also shows that under Scenario B (equalization from above), reducing the share of high-SES parents who provide high inputs by 1 percentage point would reduce the socioeconomic gradient by 0.01 year of schooling (p ≤ 0.01). The difference between the marginal effects in Scenarios A and B is statistically significantly different (p ≤ 0.01). Considered together, these results do not fit the prediction from the CR theory that a marginal increase in cultural capital inputs among low-SES parents would lead to a smaller reduction in educational inequality than a similar decrease in inputs among high-SES parents (H1). However, the empirical results are consistent with the CM theory, arguing that low-SES children have a higher return to cultural capital than high-SES children because they face less competition when converting their cultural capital into educational attainment (H2b). In other words, our findings fit the idea that increasing cultural capital inputs among low-SES parents leads to a larger reduction in educational inequality because the "exchange rate" with which low-SES children convert their cultural capital into educational attainment (or the value of cultural capital as a positional good) is higher than the one that applies to high-SES children.
In addition to summarizing marginal effects, Table 5 also quantifies the reduction in the socioeconomic gradient that would follow under each scenario. It shows the predicted years of schooling for children whose parents belong to the high-and low-SES groups and the percent-wise reduction in the socioeconomic gradient relative to the baseline gradient when we change the intensity of cultural capital inputs (using changes of 1, 5, and 10 percentage points as benchmarks). The observed gradient in the population is 1.3 years of schooling. When, in Scenario A, we increase the share of low-SES parents who provide high cultural capital inputs by 1 percentage point (and hold other factors constant), the gradient reduces to slightly less than 1.3 years, or by 1.6 percent. If we increase the share by 5 and 10 percentage points, the reduction is substantially larger (8 percent and 15.9 percent, respectively). Table 5 also shows, as we would expect, that the quantitative impact of Scenario B is considerably smaller than that of Scenario A. In Scenario B, we find that a reduction in the share of high-SES parents who provide high cultural capital inputs by 1 percentage point would reduce the socioeconomic gradient by 0.4 percent. As discussed above, results from Scenario B thus suggest that the penalty for not providing high cultural capital inputs is lower among high-SES parents than among low-SES parents. This may result from a lower return to cultural capital among high-SES children (possibly because cultural capital is more common in high-SES environments) or from high-SES parents possessing resources other than cultural capital (e.g., wealth or social capital) that offset the negative consequences of a hypothetical reduction in their cultural capital inputs. The latter argument is similar to the logic behind the theory of Effectively Maintained Inequality (Lucas 2001 (Lucas , 2017 , which states that as access to higher education (or in this case, cultural capital) increases among low-SES parents, high-SES parents find other means (than cultural capital) to maintain their relative positional advantage. Table 5 also summarizes results from Scenario C (equalization by universal intervention), in which we increase cultural capital inputs among all parents who provide low inputs (irrespective of SES). The estimated reduction in the socioeconomic gradient in educational attainment is weakly significant (p ≤ 0.10) and is substantively lower than what we found in Scenario A. This result means that increasing cultural capital inputs among all low-input parents would reduce educational inequality, but also, the equalizing effect is not as large as when hypothetically increasing cultural capital inputs among low-input parents who also belong to the low-SES group. Moreover, the small effect on inequality of targeting all low-input parents that we find in Scenario C arises from SES not affecting the returns to cultural capital inputs among low-input parents (cf . Table 4 ). Consequently, the effect is driven by the fact that more low-SES parents than high-SES parents provide low cultural capital inputs. In summary, the results from Scenario C highlight that at the population level, interventions that target the group of parents who provide low cultural capital inputs would be less effective in reducing educational inequality than interventions (as in Scenarios A and B) that target both different SES and different cultural capital input groups. We return to this point in the discussion. 7
Discussion
This article was motivated by the observation that although Bourdieu's theory of cultural reproduction (CR) was intended to explain educational inequality at the macro level, most research that tests this theory focuses on educational achievement or attainment at the micro level. This means that we know little about the extent to which cultural capital accounts for the socioeconomic gradient in children's educational attainment that exists in most countries or if this gradient is best explained by the CR theory or the competing cultural mobility (CM) theory.
In the article, we use a counterfactual approach to test the implications of the CR and CM theories with regard to educational inequality. We argue that because the return to cultural capital is assumed to be higher for high-SES children than for low-SES children in the CR theory, a hypothetical reduction in low-SES parents' cultural capital inputs would lead to a smaller decrease in the socioeconomic gradient in children's educational attainment than a similar reduction among high-SES parents. In contrast, in the CM theory, the return to cultural capital is assumed to be either identical for low-and high-SES children or higher for low-SES children. This means that reducing or increasing cultural capital inputs among high-and low-SES parents would lead to the same reduction in educational inequality, or alternatively, increasing inputs among low-SES parents would have a larger equalizing effect.
Our empirical analyses of NLSY79 data show that observable differences between high-and low-SES parents' cultural capital inputs lead to a socioeconomic gradient in children's educational attainment. In other words, cultural capital contributes to educational inequality. Moreover, and consistent with the CM theory but not with the CR theory, we find that hypothetically increasing cultural capital inputs among low-SES parents who provide low inputs (Scenario A) would lead to a larger reduction in educational inequality than hypothetically decreasing it by the same magnitude among high-SES parents who provide high inputs (Scenario B). These counterfactual results, which are based on NLSY79 data, illustrate that the return to cultural capital is asymmetric in the sense of being higher for low-SES children (who tend to occupy schooling environments with little cultural capital) than for high-SES children (who tend to occupy schooling environments with high levels of cultural capital). The results are also consistent with other research that has found that at the micro level, the effect of cultural capital on academic achievement is higher for low-SES children than for high-SES children (Andersen and Jaeger 2015; Aschaffenburg and Maas 1997; Dumais 2006) . A mechanism that might account for our findings is that cultural capital operates differently as a positional good in different schooling environments, thereby leading to different returns to cultural capital. Although we cannot test this hypothesis directly in this article, we encourage future research that analyzes whether children's "cultural capital rank" (i.e., their relative position within the distribution of cultural capital in their schools) is more important than their absolute level of cultural capital.
Our results have implications for cultural capital research and may inform policies to reduce educational inequality. In particular, our results point to the relevance of analyzing how cultural capital shapes educational inequality at the macro level. Although in the CR and CM theories cultural capital is transmitted from parents to children at the micro level, the ambition of both theories is to explain the persistence of educational inequality at the macro level. At present, we have only little evidence on this important issue, and we encourage future research that links the transmission of cultural capital at the individual level to educational inequality at the macro level. For example, it would be interesting to replicate our counterfactual analyses in other countries and analyze if differences in institutional characteristics (for example, in educational systems) might account for cross-national differences in the extent to which cultural capital shapes educational inequality.
Before discussing policy implications, we would like to highlight two limitations in our analysis. The first limitation is that our counterfactual design includes only two SES groups and two cultural capital input states. We kept the design deliberately simple in order to make the empirical analysis feasible. However, in theory, we could extend our counterfactual design to a more complex setup without a loss of generality. We chose not to do so in the current analysis because of our low sample size. An implication of this decision is that our estimates of the extent to which cultural capital accounts for the SES gradient in educational attainment are conservative because having more groups would enable us to identify more heterogeneous SES and cultural capital input groups in the population.
The second limitation is that we treat cultural capital as a one-dimensional concept. This was also done to simplify the analysis, but we could extend the counterfactual analysis to consider the equalizing effect of multiple aspects of cultural capital (familiarity with legitimate culture, reading, analytical skills, etc.). We leave this ambition for future work.
In these final sections, we address some policy implications of our findings. In addition to testing the implications of the CR and CM theories, we may also use the counterfactual approach to evaluate the equalizing potential of different policies. Although such interventions are hypothetical, we are aware of two real interventions that have attempted to increase cultural capital in the population.
First, Kisida et al. (2014) carried out an experimental study in the United States in which groups of students (most of whom were in grades 3-5) were randomly assigned to visit an art museum and (before the visit) to work with instructional materials related to art. Students were surveyed on average three weeks after the visit, and results showed that, compared to students in a control group, (especially) low-SES students who visited the museum were more likely to be interested in engaging with art museums and art in general and were also more likely to visit the museum in the future. Although a stronger interest in art is only one of several indicators of cultural capital, the authors also found that visiting the art museum increased students' ability to reflect critically on what they had learned, as measured via a written essay (Bowen, Greene, and Kisida 2013) . Consequently, it may be that a policy intervention that creates cultural capital (especially among low-SES children, as in Scenario A) can bolster children's analytical skills in ways that shape educational inequality.
Second, Nagel et al. (2010) addressed the effect of a policy reform in the Netherlands that was designed to encourage cultural participation among adolescents. The reform made it mandatory for secondary-school students (age 14-17 years) to attend cultural events. Students received vouchers for cultural events (theatre, concerts, museums, etc.) , and the authors compared patterns of cultural participation and cultural attitudes between students who were affected by the reform and a control group that was not affected. Results showed that students who were affected by the reform did not increase their cultural participation (or change their attitudes) when surveyed two to six years later. Results from this study suggest that it may be difficult to foster cultural capital in the long run or, alternatively, that interventions to foster cultural capital should be implemented when students are young (as was the case with Kisida et al. 2014) or should target low-SES students. Along with the two interventions discussed here, our counterfactual analysis shows that it is possible to analyze the impact of cultural capital at the macro level as well as the micro level, including its impact on educational inequality and policy interventions through which cultural capital might reduce (rather than increase) educational inequality.
Notes
1 Theoretically, we can think of these groups as comprising social classes or equivalent socioeconomic groupings. In the empirical analysis, we construct a summary measure of parents' SES based on income, socioeconomic position (Duncan SEI), and education. We could extend our counterfactual setup to include more than two SES groups (and, as we discuss, more than two groups of cultural capital inputs). However, in that case, the empirical setup (including the identification and estimation of counterfactual probabilities and covariances) would become very complex and, given our limited sample size, empirically unfeasible. This is why we limit the design to two SES (and cultural capital input) groups (see also the discussion).
assume that these mothers also had a higher likelihood of belonging to the group that provided low cultural capital inputs to children. Although we use weights to adjust for the selective nature of our analytical sample, a potential implication of missing data on SES and cultural capital for some low-SES children in our sample is that we understimate the extent to which cultural capital accounts for the SES gradient in educational attainment, which we report. We return to this point in the discussion.
